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\ESSURING T Probuerion o Mawne  Pryto-

CpraNkToN. By I D, H. Strickland. (Fisheries Re-
ceurch Board of Canada, Bulletin No. 122). The
Oueen's Printer, Ottawa. 1960. 172 pp., 9 tiebles,
s2.00 . |

The author states that there is “no comprehensive
and critical review of marine primary productivity
thut serves as an adequate introduction to the sub-
ject in all its aspects for workers abont to commence
qetive research in this field.” In this publication the
quthor attempts to satisfy this nced by presenting in
clear, concise langnage an excellent intrml_uctmn_tu
dic measurement of primary productivity of marine
phyoplankton. Not only is he successful in provid-
ing a valuable text for new workers, but alse he
rajses questions which might profitubly be further
examined by researchers already in the field.

The publication is divided into five sections. A
table of contents, a glossary of symbols and abhrevi-
stions. introductory remarks, and an extensive bibli-
osraphy are also included. |

“In any introductory text an author is confronted
with the problem of using terms, which although fa-

miliar to the experienced worker, are unknown to

the neophyte. The author, realizing this, has devoted
an entire section lo a compact, yet thorough, discus-
sion of definitions and conversion factors,

In a discussion of the chemical composition of
phytoplankton in Section [[ the author adequately
covers the eclementary composition, the major molec-
qlar constituents, and the pigments used in measur-
ing primary productivity. Briefly covered in each
instance 15 a4 review of the literalure, the relationship
hetween constituents, the degree of variations in
measurements and their causes, and the limitations
of values determined for each constituent as used in
reporting the findings., Possible solutions [or some
of the problems which arise when measuring chem-
ical composition of phytoplankton are given, and
several techniques with their Hmitations used tor ob-
taniny. these measurements are introduced,

The primary problem of measuring a standing crop
of organisms is to obtain a representative sample of
a population which is distributed unevenly over an
extensive area. In Scction II[ the author covers the
problem of gear sclection, of processing the sample,
and of separating phytoplankton from ali organic
matter of animal origin and dewritus, This is fol-
lowed by a discussion of the techniques employed in
estimating primary productivity from cacbon content,
nitrogen, phosphorus, and specific organic constitu-
ents. and by pigment analysis.  Discussing  cach
phase separately, the auwthor provides a briefl review
of the Nterature succeeded by a discussion ol the
limitations. This section is terminated with a dis-
cussion of some results of standing crop determina-
tion obhtained by various workers.

Section IV, a discussion of the measurcment of the
rate of photosynthesis, 13 by fur the best portion of
the text. Introducing this topic, the author provides
an informative discussion of oxyeen and carbon di-
oxide requirements and celationships, pliotosynthetic
and respiratory quotients, c¢ffects of ilhumination on
respricidory  alwae, and participation of intrace]llular
material amd the mterpretation of radiocarbon pro-
ductivity ‘measurements,  The problem of sampling
and direet measurements is discussed again, and al-

thuugh slightly repetitious of Section LI, this addi-
tional coverage is heneficial to the neophyte in that
it provides further insight inte the problems encoun-
tered in the field and laborvatory. Having presented
this background information, the author then covers
the measurcment of the rate of photosynthesis by
carhon diogide consumption, the oxygen cvaluation
(dark and light hottle), the rate of carbon-14 up-
take, methods based on pigment content, and finally
by other methods which invelve depth profiles of
oxyaen or phosphorus concentrations and the uptake
of phosphorus. In cach instance he provides a brief
review of the literature, general technigques, limita-
tions, and special considerations to bhe taken into
account. Terminating the discussion of measuring
the rate of photosynihesis, the author provides a
table and brief discussion of selected examples of
productivity measurements,

Section V is “a detailed discussion of the measure-
ment of primary productivity in nature and of meth-
ods designed 1o predict in site productivity with the
minimum amount of experimentation,” Before delv-
ing into this subject, the author provides a brief dis-
cussion of the concept of the productivity index of
a water mass, Then, in a discussion of general ki-
netics, the author covers the kinetics of unicellular
growth and decay, the influence of light, and the
diurnal fluctuation of organisms as related to timing
of experiment. Concluding the text, productivity
measurement in nature is presented with the author
providing  additional  observations on  population
changes in nature and the in sitw production and its
prediction from experimental work using light incu-
halors.

Mr. Strickland has shown that he is well aec-
quainted with his field, and the direct, clear manner
in which the material s presented s to be com-
mended. The reference section, although not cover-
ing the entire field, s an adequate introduction to
the beginner as well as a usful ool to the experi-
enced worker,

Ropkwr I, TeMmrere
fliological Labaoratory
(/. 8. Barean of Commercial Fisherres
Galveston, Texas
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Rare or Meraporissa ann Foopn REguimements or
Itsties. By G, G, Winberg, (Fisheries Research
Board of Cuanada, Translation Series No. [94).
(Published in Nunwchnye Trudy Belorussicoro Go-
sudarstvennove Universitete imeni V., [, Lenina,
Minsk, 253 pp., 1936}, Frsheries Research Hoard
of Cuanada, Biclogical Statron, Nanaime, B, €.
1960, 202 pp., 54 figs., 32 tables,

This leanslation of G, G, Winberg's monograph
represents a cooperiative enlerprise of the Fisheries
Research Board of Canada, the Department of Zo-
ology of the University of Toronto, and the Rescarch
Division of the Ontarte Bepartment of Lands and
Forests,

Mueh of the monocraph 15 devated 1o peviewing
the various relationships of the metabolic rate of
[ish 10 factors such as lemperature, the OxXygen col-
tent of water, total body size and  weight, salinity,
diurnal fluctuations in metaholism, and differenees
between species, o this discusston he is coneerned
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only with measurements of the rate of metabolism.
Physiclogical and bhiochemical mechanisms of  fish
nmetaboltsm, although acknowledeed to he imporiant,
iare not considered.

During the discussion of metabolie rate and tota]
hody size, considerable cffort is expended in show-
myg that the relation of metabolism 1o size can be
expressed by a parabolic equalion, i.e. @ = Aw',
where QO is the rate of oxvegen consumption, A4 is a
coefficient equal to the total metabolism of an
amount of unit weight, w is the weight of the ani-
mal, and /% is a constant indicating at what speed
and in which direction the metabolic rate changes
when weight inercases. In explaining this relation-
ship he huas attempted to use all of the published
resulls of measurements of fish metabolic notes. Not
every measurement cxamined was included in the
analvsis, however, as only those dala accompanied
by weight and in a form that could be adjusted to
milliliters of oxygen consumed per gram of weight
per hour at 20 degrees Centigrade could be used.

These data are grouped according 1o-related spe-
cies in 13 tables, including for each observation the
name of the {ish, the author and year of publication
of the source paper, thc method of determination
used by the author, the number of determinations,
the average lemperatures at which measurements
were obtained, and the average value of the rate of
metabolism expressed in the units used in the orng-
inal paper. The result is 369 pairs of weight and
metabolic rate data. However, for various reasons
certain data on single measurements of very tiny
fish were excluded. For the remaining 304 pairs of
values Winberg obtains: k& = 0.815+0.0105. He
expresses as a first approximation, the general rela-
tionship between the mean value of total metabolism
and weight by the equation, = 0.3 w”*. This equa-
tion iz basic to the understanding of much of the
remainder of the monograph.

Brief comparisons of metabolic rates of crusta-
ceans and warm-blooded vertebrates with fishes are
also made.

A discussion of differences in the metabolic rates
of ecological groups is included. In a portion of this
commentary Winberg states, as a hard, incontrovert-
able fact, that the question of differences in the rel-
alive metabolic rate of marine and fresh-water fishes
can be regarded as solved since lie shows the aver-
age metabolism is the same for the two groups. This
may well be so, but the evidence 1s certainly empir-
ical and does not warrant such dogmatism., Fer in-
stance, he shows that 4 for marine fish is equal to
0.79 =+ 0.014, while for fresh-water fish i1 1= 0.8 =
0.014. The differences, though small, are nonethe-
less differences, and their very existence does not
support his attitude of finality. This criticism by
the reviewer must appear to the reader as an in-
stance of making & “mountain of a mole hill,” but
at this point in the monograph the uncompromising
and dogmatic stvle of the author begins to obtrude
on the sensibilities.

A discussion of active metabolism and energy ex-
penditures of fish in motion is included and points
up the present lack of knowledge and the necessity
for more and careful work on this aspect of fish
metubolism.

The balance of the monograph is concerned with
the food requiremenis portion of the title and the
dynamics of the growth and metabolism of {ish. The
interrelationship of growth, food, and metabolic rate
are considered, and computation methods for determin-
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ing such things as the rate of increase in weight and
the foed imtake of fish are developed.

In these arcas the author apparently feels more
confident, and even when he disagrees with a source
his criticism is less acrid.

The review of literature alone is valuable because
of its highly critical bul often polemic discussion of
Russian work in the ficld of fish metabolism through
1054. Approximately 90 Russian papers are ciled, of
which not more than 10 have been used in English
reviews available to me. 1 use the term “approxi-
mate” becausc text citations do not always appear
in the list of references. He has not limited himself
to Russian workers alone but also includes 136 non-
Russian papers.

The compilation of data in the numerous tables

‘of the monegraph will prove to be the most useful

compendium of information on the metabolic rate
and food requirements of fish now available. In ad-
dition to the 13 composite tables of measurements of
rate of oxygen consumpticn for such diverse species
groups as minnows, sturgeons, and lampreys, there
is a series ol 7 tables ol growth rate, food consump-
tion, and metabolic rate for various species,

The air of personal infallibility displayed by Pro-
fessor Winberg in dealing with data and authors
who do not agree with him, adds neither dignity nor
stature to his position as a scientist.

Despite his dialectic shortcomings, Professor Win-
berg has contributed a useful and important mono-
sraph on the subject and implications of the meta-
bolic rate of fishes.

J. Bruce Kimsey
Biological Laboratory
U. 8. Bureau of Commercial Fisheries
Galveston, Texas
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